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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an engine starter capable of 
starting an engine without generating the catching and the inversion re- 
bursting, and not applying the excess load to a stator motor. 
SOLUTION: This engine starter capable of starting the engine 2 by 
cranking by the stator motor 3, comprises a start switch 10 for starting 
the engine, an ignition means 4 for allowing the engine to burst at a 
predetermined timing, and a controller 1 for controlling the starter motor 
3 and the ignition means 4 on the basis of an engine speed, the 
controller 1 includes an engine stop determining means 103 for 
determining whether the engine is stopped or not on the basis of the 
engine speed, and the starter motor 4 and the ignition means 4 are 
started when the start switch 10 is turned on, and the engine stop 
determining means 103 determines a stop condition of the engine. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the engine starting system which carries out cranking of the engine by the starter motor, and is put 
into operation The start switch which puts an engine into operation, and an ignition means to explode an engine 
to predetermined timing, The controller which controls said starter motor and an ignition means based on an 
engine speed is provided. Said controller Engine starting system characterized by forbidding actuation of said 
ignition means if said starter motor will be stopped if the engine speed at the time of cranking exceeds the 1st 
predetermined rotational speed, and an engine speed is less than the 2nd predetermined rotational speed after 
that. 

[Claim 2] Engine starting system according to claim 1 characterized by said 1st and 2nd rotational speed being 
between the rotational speed of the engine by which cranking is carried out by said starter motor, and the 
minimum rotational speed of the engine in a high-order detonation condition. 

[Claim 3] In the engine starting system which carries out cranking of the engine by the starter motor, and is put 
into operation The start switch which starts an engine, and an ignition means to explode an engine to 
predetermined timing, The controller which controls said starter motor and an ignition means based on an engine 
speed is provided. Said controller If judged with said start switch being thrown in and an engine being in a idle 
state with an engine shutdown judging means including an engine shutdown judging means to judge whether the 
engine has stopped based on an engine speed Engine starting system characterized by starting said starter 
motor and an ignition means. 

[Claim 4] Said engine shutdown judging means is engine starting system according to claim 3 characterized by 
judging [ detect / an engine speed / a zero state continues beyond predetermined time and ] with an engine 
shutdown. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the engine starting system which puts an engine into operation 
using a starter motor, and relates to the engine starting system with which it was made for an excessive load 
not to join a starter motor especially at the time of engine starting. 
[0002] 

[Description of the Prior Art] In the conventional engine starting system using a starter motor, if an ignition 
switch is turned ON, an engine ignition will be started, and if a starting switch is turned ON further, a starter 
motor will drive. If a starting switch is turned OFF, a starter motor will stop. Therefore, a driver pushes a starting 
switch, drives a starter motor, if it senses that the engine started, will release a starting switch and will stop a 
starter motor. 

[0003] If said starter motor makes a drive motor and a starter pinion gear the principal part and a drive motor 
rotates, with the inertial force, a pinion gear will jump into the ring gear inserted in the periphery of an engine 
flywheel, and will gear, and cranking of the engine will be carried out. 
[0004] 

[Problem(s) to be Solved by the Invention] Drawing 5 and 6 are the timing charts which showed starting of the 
engine in the conventional technique, and the timing of each part at the time of a halt of operation. 
[0005] During engine operation, an ignition switch is time of day tl. If turned OFF from ON, since an engine 
ignition will lose a function, an engine speed falls gradually. Then, time of day t2 just before an engine stops 
completely If it sets and an ignition switch is turned ON again, the function of an engine ignition will return. If the 
piston in front of a halt lights just before a top dead center at this time, without the ability overcoming a 
pressing operation, an engine will be reversed and an excessive load will join a starter motor. Generally such a 
phenomenon is called "KETCHIN." 

[0006] Moreover, time of day t3 which a piston cannot overcome a pressing operation just before an engine 
shutdown, but the engine has reversed When it sets, a starting switch is turned ON and a starter motor drives, it 
will jump into the ring gear which a pinion gear is reversing. Generally such a phenomenon will be called 
"inversion re-diving", and a starter motor will be joined by the excessive load also here. 
[0007] Moreover, with the conventional technique, even if it made the starter motor drive and the engine 
exceeded the high-order detonation engine speed, unless the starting switch was turned OFF, there was also a 
problem that a starter motor will continue rotating. 

[0008] Furthermore, when a piston could not overcome a pressing operation at the time of an engine shutdown 
since the ignition switch was still ON even if engine starting went wrong with the conventional technique as 
shown in drawing 6 , there was a problem that an engine was lit just before a top dead center, and KETCHIN 
arose. 

[0009] Thus, with the above-mentioned conventional technique, since it had to consider as the firm thing so that 
the excessive load which generates a starter motor at the time of KETCHIN or inversion re-diving could be 
borne, there was a problem that a starter motor will be enlarged. 

[0010] The purpose of this invention solves the technical problem of the above-mentioned conventional 
technique, and is to offer the engine starting system which can put an engine into operation, without generating 
KETCHIN and inversion re-diving. If it puts in another way, the purpose of this invention is to offer the engine 
starting system which does not give an excessive load to a starter motor at the time of engine starting. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention has the 
description in the point which provided the following means in the engine starting system which carries out 
cranking of the engine by the starter motor, and is put into operation. 
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[0O12] (1) The start switch which puts an engine into operation, an ignition means to explode an engine to 
predetermined timing, and the controller which controls said starter motor and an ignition means based on an 
engine speed are provided, said controller will stop said starter motor, if the engine speed at the time of cranking 
exceeds the 1st predetermined rotational speed, and if an engine speed is less than the 2nd predetermined 
rotational speed after that, it will be characterized by forbidding actuation of said ignition means. 
[0013] (2) The start switch which starts an engine, and an ignition means to explode an engine to predetermined 
timing, The controller which controls said starter motor and an ignition means based on an engine speed is 
provided. Said controller If judged with said start switch being thrown in and an engine being in a idle state with 
an engine shutdown judging means including an engine shutdown judging means to judge whether the engine has 
stopped based on an engine speed It is characterized by starting said starter motor and an ignition means. 
[0014] The above-mentioned description (1) Since a starter motor will be automatically suspended if it depends, 
and an engine speed exceeds the 1st predetermined engine speed, if the 1st engine speed is set as an engine 
high-order detonation engine speed, for example, a starter motor will not continue driving until after engine 
starting. Moreover, since actuation of an ignition means will be forbidden if an engine speed is less than the 2nd 
predetermined engine speed, KETCHIN of a just before [ an engine shutdown ] can be prevented. 
[0015] The above-mentioned description (2) If it depends, since actuation of a starter motor and an ignition 
means is forbidden even if a start switch is thrown in, in the condition that the engine has not stopped, the 
inversion re-diving of the starter pinion by a starter motor driving at the time of KETCHIN of a just before [ an 
engine shutdown ] or an engine inversion can be prevented. 
[0016] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail with reference to a drawing. 
Drawing 1 is the block diagram having shown the configuration of the engine generator which is 1 operation 
gestalt of this invention. 

[0017] A generator 5 is equipped with two three-phase-circuit Maine coils 5a and 5b, and AC-DC converters 6a 
and 6b are connected to the outgoing end of the three phase each Maine coils 5a and 5b, respectively. Inverters 
7a (master) and 7b (slave) are connected to the output stage of each AC-DC converters 6a and 6b, 
respectively. The starter motor 3 and the engine ignition 4 which carry out cranking of the engine 2 are 
controlled by the controller 1 and the start switch 10 which are explained in full detail behind. 
[0018] The output sides TA and TB of each inverters 7a and 7b are connected to the external output terminals 
T1 and T2 and T3 through the serial-parallel change-over section 8. It connects by communication-wire 7c 
between each inverter 7a and 7b, and the control signal and synchronizing signal for carrying out synchronized 
operation of each other are sent and received. 

[0019] Drawing 2 is the circuit diagram having shown the detail of said serial-parallel change-over section 8. 
When the serial-parallel change-over section 8 can be constituted from a toggle switch and the switch is 
switched to Contact a side Between an output terminal T1 and T2, the output voltage (for example, 120V) of 
master 7a is outputted. Between an output terminal T2 and T3, the output voltage (for example, 120V) of slave 
7b is outputted, and output voltage (240V) twice the output voltage of master 7a and slave 7b is obtained 
between an output terminal T1 and T3 as a result. That is, it means that master 7a and slave 7b were connected 
to the serial. 

[0020] Moreover, when the switch is switched to Contact b side, an electrical potential difference is not 
outputted between an output terminal T1 and T2, but the output voltage (for example, 120V) by master 7a and 
slave 7b is outputted only between an output terminal T2 and T3. Between an output terminal T2 and T3, it is 
outputted as a result, without each output voltage (120V) of master 7a and slave 7b changing, and an output (for 
example, 2kW) doubles (4kW), and it appears. That is, it means that master 7a and slave 7b were connected to 
juxtaposition. 

[0021] Ne detection section 101 which detects an engine speed Ne based on the pulse signal by which a 
generator 5 outputs return and a controller 1 to drawing 1 synchronizing with rotational speed, The engine 
shutdown judging section 103 which judges whether an engine 2 is in a idle state based on the engine speed 
detected by Ne detection section 101, The ignition permission-or-denial decision section 102 which permits or 
forbids actuation of said engine ignition 4, and the engine starting permission-or-denial decision section 104 
which permits or forbids actuation of said starter motor 3 are included. 
[0022] Drawing 3 and 4 are the timing charts for explaining actuation of said controller 1. 

[0023] During engine operation, it is the time of day t1 of drawing 3 . If it sets and the start switch 10 is returned 
from ON at OFF, the ignition permission-or-denial decision section 102 will detect this, and will forbid ignition 
actuation of the engine ignition 4. Then, time of day t2 just before an engine 2 stops completely If it sets and a 
starting switch 10 is turned ON, refer to the judgment result of the engine shutdown judging section 103 for the 
ignition permission-or-denial decision section 102 and the engine starting permission-or-denial decision section 
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104. 

[0024], However, time of day t2 Since the engine has not stopped then, the ignition permission-or-denial decision 
section 102 does not permit ignition to the engine ignition 4, and the engine starting permission-or-denial 
decision section 104 does not permit starting to the starter motor 3. Therefore, time of day t2 Even if it sets, a 
starting switch 10 is turned ON and the piston in front of a halt arrives at a compression top dead center, since 
an engine is not lit, generating of KETCHIN is prevented. 

[0025] Furthermore, time of day t3 which a piston cannot overcome a pressing operation just before an engine 
shutdown, but the engine has reversed Since the starter motor 3 does not drive with this operation gestalt even 
if it sets and the start switch 10 is turned ON, the inversion re-diving of a pinion gear is prevented. 
[0026] Then, when an engine speed serves as zero and predetermined time continuation of this condition is 
carried out, the engine shutdown judging section 103 is time of day t4. It sets and the judgment of an engine 
shutdown is made. The ignition permission-or-denial decision section 102 and the engine starting permission-or- 
denial decision section 104 detect this engine shutdown judging, and if the start switch 10 is still ON, they will 
permit ignition to the engine ignition 4, respectively, and they start the starter motor 3. Consequently, cranking 
of the engine 2 is carried out by the starter motor 3, and an engine 2 starts. 

[0027] Then, time of day t5 It sets and an engine speed is the high-order detonation engine speed Nx. If it 
exceeds, even if the start switch 10 continues being ON, the engine starting permission-or-denial decision 
section 104 will stop the starter motor 3. Said high-order detonation engine speed Nx It is set up between the 
rotational speed of the engine 2 by which cranking is carried out by the starter motor 3, and the minimum 
rotational speed of the engine in a high-order detonation condition. 

[0028] Furthermore, as shown in drawing 4 , an engine speed is the high-order detonation engine speed NX at 
the time of engine starting. An engine speed is time of day t5, without turning OFF a starting switch 10 after 
that, even if it exceeds. It sets and is the high-order detonation engine speed NX. If less, the ignition 
permission-or-denial decision section 102 will judge that engine starting went wrong, and will forbid actuation of 
the flame-failure engine ignition 4. Consequently, since an engine is not lit even if the piston in front of a halt 
arrives at a compression top dead center, generating of KETCHIN is prevented. 
[0029] 

[Effect of the Invention] According to this invention, the following effectiveness is attained. 

(1) Since an engine ignition does not operate even if a start switch is turned on in the condition that the engine 
has not stopped, even if a start switch is turned ON just before an engine stops, KETCHIN does not occur. 

(2) Since a starter motor does not start even if a start switch is turned on in the condition that the engine has 
not stopped, the inversion re-diving of a starter pinion does not occur. 

(3) Since a starter motor will be suspended even if a start switch continues being ON if an engine speed exceeds 
a high-order detonation engine speed, the useless drive of a starter motor is prevented. 

(4) Since actuation of an engine ignition will be forbidden if engine starting goes wrong and an engine speed is 
less than a high-order detonation engine speed, KETCHIN does not occur. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of 1 operation gestalt of this invention. 

[Drawing 2] It is the circuit diagram having shown the detail of the serial-parallel change-over section of drawing 
1 . 

rD rawing 31 It is a timing chart (the 1) for explaining actuation of the controller in this invention. 

[Drawing 4] It is a timing chart (the 2) for explaining actuation of the controller in this invention. 

[Drawing 5] It is a timing chart (the 1) for explaining actuation of the controller in the conventional technique. 

[Drawing 6] It is a timing chart (the 2) for explaining actuation of the controller in the conventional technique. 

[Description of Notations] 

1 [ — An engine ignition, 5 / — A generator, 5a 5b / — A three-phase-circuit Maine coil, 6a, 6b / — An AC- 
DC converter, 7a 7b / — An inverter, 8 / — The serial-parallel change-over section, 10 / — Start switch ] — 
A controller, 2 — An engine, 3 — A starter motor, 4 
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